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and the Camp Humphreys Idea 
at Ames— 


lowa State College at Ames is applying the Camp Hum- 
phreys idea in a general course of engineering problems 
given to all engineering freshmen. 

Marks’ MECHANICAL ENGINEERS’ HANDBOOK 


is the required reference book for this course. 


WE LEARN THAT 

** Each student purchases a copy of MARKS’ HAND- 
BOOK. Students are advised that every engineer, re- 
gardless of his branch of the profession, should be pro- 
vided with a good mechanical handbook ; furthermore, he 
should possess this handbook early in his career in order 
that he may become sufficiently familiarized with its con- 
tents to make effective use of it. MARKS’ HANDBOOK 
is not used as a text, but as a reference book. No infor- 
mation or data contained in the handbook is supplied by 
the instructor; but all theory and scientific principles are 
developed in the class without reference to the handbook, 
In short, it is used to furnish empirical data.” 


MARKS is the handbook of today wherever mechanical engineering data are used 
Marks’ Mechanical Engineers’ Handbook, $6.00 


McGRAW-HILL BOOK CO,, Inc. 
239 West 39th Street NEW YORK 
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world. 


Power 
Coal Age 

* American Machinist 
Electrical World 
Electrical Merchandising 
Journal of Electricity 
Electric Railway Journal 
Ingenieria Internacional 
Engineering News-Record 


Here Are Some of the 70 McGraw-Hil/ 
Editors Who Prepare Your 


Engineering Journals 


© pee of the greatest forces in engineering 
education is the constructive influence of 
theeleven McGraw-Hill publications. They 
are the periodical text-books, revised each is- 
sue, which keep the student and graduate en- 
gineers in active touch with their professional 


The 11 McGraw-Hill 


Publications 
McGraw - Hill Co., Inc. 


Tenth Avenue at 36th Street 
New York 


Chemical & Metallurgical Engineering, 
Engineering and Mining Journal 
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Westing- 
house Success 


is based upon its 
Pioneer Work and 
Development in both 


Electrical and 
A Pioneer in the Mechanical Engi 


Stoker Field 


Westinghouse was one of the first among the pioneers in the stoker field. 


Although power stations have grown to enormous size, with sudden peak loads in some 
instances reaching as high as 300 and 400% rating, the remarkable fact remains that 
the design of the Westinghouse Roney Stoker remains today practically the same as it was 
thirty-three years ago and that it still retains its firm position in the combustion field. This 
speaks for the accuracy of the original design. The Roney stoker is particularly suitable for 
steady power demands with moderate overloads of 25 to 50% and it burns a wide range of 
fuels satisfactorily. Simple design, low first cost and ease of installation, strongly recommend 
it for plants of moderate size. Over three million horsepower have been installed. 


Industrial expansion, however, has wrought many changes in power plant practice since . 


1887. Today mechanical stokers are called upon to burn everything from high-grade coals 
down to refuse. They are also called upon to meet the sudden and enormous steaming 
capacities. Hence, two additional stokers were added, and our line now includes the Chain 


bn Stoker, particularly adapted to the burning of low-grade, high-ash fuels; and the Under- 


Stoker, which is unequalled in its ability to handle the sudden and enormous overload 
demands of central station service with the highest degree of efficiency. 


It is a fact of vital importance to the stoker buyer that we manufacture the three general 
types, b stoker application should be approached with an open mind and the stoker 
manufacturer should be guided in his recommendations purely by the facts that develop from 
a study of fuel and load requirements. 


Westinghouse Electric & 
rd 0 Manufacturing Co. 
East Pittsburgh, Pa. 
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NEW AND FORTHCOMING 


WILEY TEXT-BOOKS 


Just Issued 


Bishop STRUCTURAL DRAFTING AND THE DE- 
SIGN OF DETAILS. By Cartton T. BisHop, C.E. 


352 pages—10}4 by 7% inches — 169 figures, 36 full-page tables and dia- 
grams — $5.00 postpaid 


Finch — TOPOGRAPHIC MAPS AND SKETCH MAP- 
PING. By J. K. Frncn, C.E., A.M. 


150 pages—6 by 9 inches — 77 figures, 3 colored plates and folding map— 
$2.50 postpaid 


Wilson — AERONAUTICS. A Class Text. 
By Epwin Witson, Pu.D. 
265 pages —6 by 9 inches)— 31 figures — $4.00 postpaid 


Ready Spring, 1920 


Furman — ELEMENTARY AND ADVANCED CAMS. 


(Ready in Summer) By FRANKLIN DE RONDE FurMAN, M.E. 
Hultgren—A METALLOGRAPHIC STUDY OF TUNG- 

STEN STEEL. By AxEL HuLtTGREN 
(Ready in June) 


Webber — ELEMENTARY APPLIED MATHEMATICS. 
A Practical Course for General Students. 
(Ready late in April) By W. Paut WEBBER, PH.D. 


115 pages. 23 figures. $1.25 postpaid 


Ask us to send you Free Examination copies 


John Wiley & Sons, Inc. 


Dept. C, 432 Fourth Ave. NEW YORK CITY 
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POINTS OF GENERAL INTEREST AT THE 
UNIVERSITY OF MICHIGAN. 


BY J. RALEIGH NELSON, 


Associate Professor of English. 


The meeting of the S. P. E. E. to be held in Ann Arbor, 
June 29 to July 2, will give the members of that society inter- 
ested in the development of state universities, an opportunity 
to see the University of Michigan at a most significant moment 
in its history. President Harry B. Hutchins, the able sue- 
cessor of President Angell, will have closed his period of 
service and given his valedictory at the commencement exer- 
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cises the week preceding our meeting and President Burton 
will have been installed in his new office less than a week. The 
ten years of President Hutchins’s administration has been a 
period of rapid growth, not only of the student body but espe- 
cially in material equipment. President Hutchins, who was 
the first of Michigan’s own graduates to act as president, has 
been strikingly successful in consolidating the great body of 
alumni and inspiring them with a vision of their opportunity 
for serving their alma mater. During his ten years of service, 
the alumni have given at least $2,000,000 in cash and prop- 
erty estimated at $1,000,000 more. These gifts include the 
Alumni Memorial Building, the Hill Auditorium, the Martha 
Cook and the Betsy Barber Residence Halls for Women. 
There was, in addition, the achievement of the Michigan 
Union Building, a gift of over $1,000,000 contributed by over 
thirteen thousand alumni, whose largest gift was $10,000—a 
tribute to their love for the great President James B. Angell, 
to whose memory it was dedicated. Lately, too, have come 
large gifts for the less material but no less essential, scholar- 
ships, as, for example, the gift of $200,000 worth of Detroit 
property by Regent G. D. Barbour for the Education of 
Oriental Women. President Hutchins’s insistence on the 
building up of material equipment has, in the light of the 
enormous growth in enrollment of the past two years, been 
almost prophetic. At least, it has shown how well he under- 
stood the needs of the University. Fortunately, too, he was 
practically always successful with the Legislature of the State 
in inspiring confidence in his judgment. What he asked for 
they gave. 

Some of the most important buildings erected during his 
administration are: the Library, Hill Auditorium, Power 
House, Contagious Hospital, Science Building, Homeopathic 
Children’s Ward, Newberry, Martha Cook, and Betsy Bar- 
bour Residences. Altogether the building equipment added 
since 1910 aggregates approximately two million, four hua- 
dred and fifty thousand dollars. To his credit should also 
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be given the completion of the Union Building costing over a 
million more. 

At the very close of his administration, the Legislature 
voted $2,200,000, which will make possible the new Model 
Training School and the $1,850,000 hospital already in process 
of construction. 

Members of the S. P. E. E. who visit Ann Arbor in June, 
therefore, will find Michigan in the midst of a pretentious 
building program, enough of which has been already realized 
to make the lines of development for the future rather evi- 
dent. Some of the buildings in which visiting members may 
be interested are as follows: 


ENGINEERING BUILDING. 


The New Engineering Building is, with the exception of 
the Science Building and the Library, the largest building on 
the campus. The total floor-space is 144,444 square feet. It 
forms with the engineering shops the two sides of the Engi- 
neering Quadrangle. In addition to class rooms, it contains 
lecture rooms, administrative offices, the naval testing tank, 
the special laboratories for mechanical and electrical engi- 
neering, the automobile, hydro-electric, and physical testing 
laboratories. Although the building was erected as recently 
as 1902, and was later largely extended, the engineering col- 
lege has already so completely outgrown it that a very large 
extension is planned for the near future. 


CHEMISTRY BUILDING. 


The chemistry building provides for the teaching of chem- 
istry to students in all of the various departments of the 
university and for the technical work in the school of phar- 
macy and the course in chemical engineering. The whole of 
an admirably designed, strictly fireproof building erected in 
1909 at a cost slightly over $300,000 is devoted to those pur- 
poses. The building is rectangular in shape, 230 « 130 feet, 
with two central courts, and is four stories high. It contains 
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125 rooms and has a total floor area of 104,500 square feet. 
The exterior was designed to give a maximum amount of 
window space and artificial illumination by tungsten lamps 
has been installed on an equally generous scale. Ventilation 
is cared for by eight fans capable of changing the air in the 
entire building every eight minutes, and the heating is con- 
trolled by thermostats in each room. The hood facilities are 
excellent. Hydrogen sulphide, high pressure steam, com- 
pressed air, and distilled water as piped to the laboratories 
needing them, and special electric circuits have been freely 
provided. The storerooms occupy a stack six stories high, in- 
eluding basement and attic, placed in the central crossbar of 
the building, with provisions for dispensing on three main 
floors. 

The library occupies the center of the south side of the 
building and is a handsomely finished room with shelf 
eapacity for ten thousand books and seats for 85 readers. The 
chemical library contains 8,400 volumes and is especially rich 
in complete sets of journals. One hundred and eleven jour- 
nals are currently received. The chemical museums on the 
third floor contain valuable exhibits illustrating chemical 
manufacturing processes. 

In addition to a full supply of routine materials and appa- 
ratus for work in general, analytical, organic, physical, phar- 
maceutieal and technological chemistry, facilities are offered 
for advanced study along all of these lines. 


NAaTuRAL ScIENCE BUILDING. 


The natural science building is a four-story fire-proof 
building erected in 1915 at an expense of $375,000 for the use 
of the departments of botany, forestry, geology, mineralogy, 
psychology and zodlogy. The approximate measurements are 
for the north side 243 feet, for the east side 263 feet, for the 
west side 150 feet; and the south side, with a series of breaks, 
is made to conform in general to the diagonal walk and trees. 
A greenhouse is located on the south side at the east corner. 
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The building encloses a court 120 feet across. A corridor 
about 700 feet in length runs through the center of each floor. 
There is a clear span of approximately 23 feet between the 
corridor and the exterior walls on both the campus and court 
sides. The total capacity is approximately 155,000 square 
feet of space. The form of construction gives unusually large 
windows, and these combined with the light court in the 
center allow excellent illumination of all rooms. The corri- 
dor floors are finished with terrazzo, the floors of the rooms 
with eement. The building contains 270 rooms. Each de- 
partment is given a section from roof to basement. At the 
southwest corner on the diagonal walk is located a lecture 
room seating 500, with a preparation room attached. The 
lecture table is built in sections; each section runs on rollers 
and ean be taken to any part of the building for the prepara- 
tion of material. These sections fasten to stanchions set in 
the eoncrete floor; at the stanchions all sorts of plumbing and 
electric supplies are available, including low-voltage storage- 
battery current. An isolated and well-lighted library for all 
departments in the building is located above the lecture room. 
This portion of the building is carried on structural steel. 

There is a vacuum cleaning system throughout. Alternat- 
ing current is used for power and for lighting and is avail- 
able everywhere. There is a unit system of distribution of 
direet current at 220 volts and special outlets for direct cur- 
rent at 75 volts are well distributed. The building is well 
ventilated with complete air supply and exhaust system. A 
speeial separate exhaust is provided for the toilets and cer- 
tain other rooms. Pneumatic switches and diaphragm 
motors are used to control ventilation. The temperature is 
controlled by thermostats. 


THE OBSERVATORY. 
The university observatory was founded in 1852, through 


the liberality of citizens of Detroit, and is known as the De- 
troit Observatory. It is situated half a mile northwest of the 
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university campus. The observatory has recently been re- 
modeled and contains a new telescope and dome, which cost 
about $35,000. The instrument is a reflecting telescope with 
a 375% inch parabolic mirror. In its light-gathering power 
this telescope is in a class with the Lick and Yerkes refractors, 
while for ordinary astronomical photography it is at least as 
efficient as those instruments. The brick tower and copper 
covered dome rises sixty feet from the basement floor and is 
forty feet in diameter. A two-story brick addition, 112 feet 
long and 40 feet wide, connects the new dome and the old 
observatory and contains offices, class, and computing rooms. 


Tue University Power Puant. 


The new university power plant, which cost $350,000, is a 
fine example of modern power-plant construction and is avail- 
able for instruction and for use. It is proposed in the future 
to obtain a supply of water from the river by means of an 
electrically operated pumping station erected near the river. 
The feed-water heaters supply hot water to the boilers and 
also for domestic purposes. Coal is brought directly from 
the Michigan Central Railroad to the plan over an electrically 
operated road, delivering the coal to a storage bin, whence it 
is taken by a coal-crusher and delivered to the steel bunker 
above the stoker-hoppers. The ashes are carried by a pneu- 
matic conveyor to a bunker over the track, from which they 
are loaded directly into cars. Tunnels are provided for the 
underground distribution of steam, hot water, and electrical 
energy. There is available alternating current at 2,300 volts, 
320 volts for lighting, and other voltages for power; also 
direct current at 220 volts and 500 volts; high and low- 
pressure steam, and hot water. 


Hitt AUDITORIUM. 


The Auditorium, erected as a memorial to the late Regent 
Arthur Hill, of Saginaw, who left the sum of $200,000 to the 
university for that purpose, was formally dedicated Wednes- 
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day, June 25, 1913. The building has a seating capacity of 
nearly 5,000, which makes it one of the largest concert and 
lecture halls in the world. Particular attention has been 
paid to acoustic properties, and the fine concerts of the May 
Festival seasons have proven that this difficult problem has 
been almost perfectly solved. There is no seat where one is 
not able to hear with the greatest ease. The building is 
finished in tapestry brick and terra cotta. It contains, in 
addition to the great auditorium, a number of offices and 
cheek room dressing rooms for the choruses, and a great hall 
on the second floor, about the walls of which the Stearns 
Musical Collection, containing 1,400 instruments, has been 
plaeed. It also contains the Frieze Memorial Organ. The 
building was erected at a cost of $285,000. 


ALUMNI MEMORIAL BUILDING. 


The Alumni Memorial Building, which is on the southeast 
corner of the campus, was built from subscriptions made 
largely by members of the Alumni Association as a memorial 
to the distinguished alumni of the university who have served 
the country in war and in peace. The total cost was about 
$200,000. It is the headquarters of the Alumni Association 
and contains as well the art collections of the university. It 
was dedicated May 11, 1910, with an address by the Hon. 
Curtis Guild, of Massachusetts, and was opened in May, 1910, 
with an exhibition of Oriental and American art under the 
charge of the Hon. Charles L. Freer, of Detroit, from whose 
collection many of the pictures came. - 


Ture New Laprary. 


The new library building of the University of Michigan 
was formally opened on January 7, 1920. It cost, with its 
equipment, $615,000. The architect was Albert Kahn, of De- 
troit, the designers of the Hill Auditorium and the Natural 
Science Building. It is 177 feet in breadth, 200 feet in depth, 
and is four stories high. The old book stacks which were in- 


351 


POINTS OF GENERAL INTEREST 


eorporated in the new building are five stories, the new ones 
eight stories high, and are so built that they may be extended 
to fifteen. There are seats in the new structure for one thou- 
sand readers, distributed among the reading and study rooms, 
seminars, and stacks. It will house one million volumes with- 
out extension, and nearly a million more with the extensions 
planned for. The reading room, a noble room, 170 feet long, 
50 feet wide, and 50 feet high, in the center of the barrel- 
vaulted ceiling, will seat 300 readers. While everything has 
been subordinated to utility in the building, the artistic fea- 
tures are well worth noting. The paintings by Gari Melchers 
in the reading room, the stained glass windows, the casts of 
the Della Robbia Choir, and the Parthenon frieze, the panels 
by Thomas di Lorenzo are all worthy of the noble building of 
which they are a part. 


Ponts oF SPEcIFIC INTEREST TO ENGINEERS. 


As educators, the visiting body of the S. P. E. E. will, we 
are sure, be interested to observe the university at this time 
when it is coming out into a new era of material prosperity. 
But naturally as engineering educators most of our visitors 
will find their particular interest in those things which affect 
the engineering profession and engineering education. They 
will find the engineering college rapidly outgrowing its ac- 
commodations on the campus and planning hopefully for 
great and significant expansion in the near future. More sig- 
nificant still, they will find the engineering college in the 
midst of a thorough reorganization of its courses of study 
along broader and more distinctly fundamental lines. They 
will be interested, too, to learn of the plans for a closer co- 
operative relation between the college of engineering and the 
industrial interests in the state. The faculty of the college, 
fully alive to the significance of the changes which must soon 
come, and soberly aware of the problems involved, look for- 
ward to the coming of so influential a body of educators as 
the 8. P. E. E. as a great source of inspiration and guidance. 
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We shall hope to afford our visitors in return every oppor- 
tunity to see any of the things of interest to them which may 
be a part of our own material equipment or may be made 
available by our proximity to great engineering centers like 
Detroit, Toledo, and Jackson. 

Some of the points of interest in our own college are as 
follows: 


SANITARY EXPERIMENT STATION. 


The sanitary experiment station, located immediately north 
of the general hospital, is well worth a visit from those inter- 
ested in a plant which handles large volumes of sewage, and 
which shows what can be done in the installation of effective 
teaching and research equipment at moderate cost. One of 
the city sewers is carried to the station, where sewage disposal 
plants have been in operation constantly under skilled super- 
vision for the past six years. A septic tank, an Imhoff tank, 
trickling filters, sand filters, and contact filters have been and 
are in constant operation. 


HieHway LABORATORY. 


The highway laboratory is temporarily installed in the 
north half of the old campus power house. It is the official 
laboratory of the Michigan State Highway Department. 
Equipment is installed for all standard tests of brick, stone, 
gravel, bituminous materials, cement and for soil analysis in 
eonnection with sand-clay and earth roads. There is most 
complete codperation between the State Highway Depart- 
ment and the university, the testing work for the state and 
the road materials survey of the state being under charge of 
Professor J. H. Bateman. 

One very interesting feature of the highway work is the 
series of short period, intensive courses in highway engineer- 
ing and economics of highways conducted as graduate courses 
between December 1 and March 15, each year under the direec- 
tion of Professor Arthur H. Blanchard. 
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Steam LABORATORY. 


The steam laboratory, which is located in the north end 
of the engineering building occupies a floor space of some 
13,000 square feet. It is devoted to experimental work in 
connection with the testing of engines, boilers, pumps, fans, 
air compressors, refrigerating machinery, gas and gasolene 
engines. The very complete and modern central power and 
heating plant of the university located on Washington Street 
is also used for the laboratory tests. 


Hypro-MEcHANICAL LABORATORY. 


The hydro-mechanical laboratory, which is located in the 
north end of the engineering building, is equipped with a 
pair of tanks each having a capacity of 600 cubic feet. These 
are mounted on large scales, making it possible to weigh ac- 
curately all the water from a 1,000,000 gallon pump. There 
are also water wheels and centrifugal pumps of different 
types. As this laboratory is connected through a canal with 
the large ship tank it is possible to draw from a large water 
supply when conducting experiments. 

In addition to the hydro-mechanical laboratory in the engi- 
neering building, there is a flume for the measurement of 
large volumes of water, installed as part of the Argo Dam on 
the Huron River. There are five hydro-electric plants on the 
river within a few miles of Ann Arbor, a very complete 
gaging station at which various types of self-registering 
gages are installed and other features of interest. Michigan 
is a water-power state. There are many large plants in 
operation and over one hundred small low-head powers. En- 
gineers interested in this subject may secure data from Pro- 
fessors H. W. King and C. O. Wisler. 


THE AUTOMOBILE LABORATORY. 


The automobile laboratory is located north of the engineer- 
ing building. In the same building and just south of the 
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automobile laboratory will be found the space ready to re- 
ceive the tractor laboratory recently donated by the Cleveland 
Tractor Co., of Cleveland, Ohio. The automobile laboratory 
consists of an engine-testing section, a dynamometer room and 
a section for the display and demonstration of automobiles, 
motor trucks and their component parts. The engineer test- 
ing section contains a complete equipment of engines, selected 
with a view to affording the student experience with various 
typical successful types. This section is equipped with 
prony brakes, water dynamometers and one fan dynamo- 
meter. The dynamometer room contains a complete Diehl 
electric dynamometer, together with special fuel measuring 
devices, tachometers, air meters, pyrometers, gas analysis 
apparatus, manograph, and complete accessories necessary 
for instructional testing and advance research work. In the 
display and demonstration section are gathered together 
complete operating and cut-out chasses, various types of engi- 
neers, cut-out transmissions, rear axles, differentials, clutches, 
carburetors, ignition systems and other automobile parts and 
equipment. This apparatus is especially mounted to show its 
operation and design and is used as demonstration study, and 
test equipment for the regular automobile courses. It further 
serves as a permanent educational exhibit open to the public. 


EXPERIMENTAL SHip TANK. 


The experimental ship tank, 300 feet long, 22 feet wide, 
and 10 feet deep forms the basement of the east wing of the 
new engineering building. Its capacity. is 16,000 barrels. In 
this tank are tested paraffine models of boats of various sizes, 
which are prepared in the model room and workshop at the 
north end. The only other tank of this kind in the United 
States is at the Washington Navy Yard. The facilities 
offered by this tank were used extensively by the government 
during the war. It may be of interest to note that Michigan 
was the first school to offer systematic courses in marine engi- 
neering. Professor Cooley, who was an Annapolis man, gave 
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two courses in ship building and marine engineering from 
the first of his connection with the college. The regular de- 
partment of marine engineering was organized in 1900. 


ENGINEERING SHOPS. 


The engineering shops occupy about 30,000 square feet of 
floor space. They consist of the wood and pattern shop, the 
foundry, the forge shop, and the machine shop and instru- 
ment shop with the usual equipment. The newly instituted 
central shop is of some special interest, as it gives promise of 
great usefulness to the university at large. It is intended to 
give the required service to all departments of the university 
requiring the making of instruments or any general repair 
work. The shop, which at present has only six machines, 
will by June be fully equipped. Both in fitting out this shop 
and in obtaining more modern tools for purposes of instruc- 
tion, the university has taken advantage of the opportunity 
afforded by the Caldwell Bill for obtaining machine tools 
from the Government Salvage Board. 


ELECTRICAL ENGINEERING LABORATORIES. 


The electrical engineering laboratories comprise a dynamo 
laboratory and a photometric laboratory located on the 
ground floor of the north end of the new engineering building 
and the communication laboratories on the ground floor of the 
south end of the same building. 

The terminals of almost every piece of apparatus in all 
these laboratories have been brought out to sockets, and the 
distribution of power is controlled through a plug and socket 
system. This arrangement gives great flexibility and re- 
quires that all connections be made by the student himself, 
but provides the means by which those operations may be 
quickly and easily performed. 

The dynamo laboratory contains a full complement of 
direct and alternating current apparatus of various types and 
sizes. As in all of the electrical laboratory work, special em- 
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phasis is here laid upon the development of the student’s 
ability to analyze the phenomena which he observes in the 
operation of electrical machinery. To this end, and with the 
aim of developing the personal initiative of the student, a 
large number of moderate-sized machines have been provided 
in order to give each student intimate contact with the ap- 
paratus. 

The laboratory has on exhibit several dynamos of very 
early type which are of historic interest. 

The photometric laboratory is equipped with four fixed 
photometer bars, one of them for precision work, all provided 
with suitable auxiliary devices. There are also three port- 
able photometers for making illumination surveys in the field. 
A single-mirror selector permits of measurements on large 
light sources. The laboratory has a complete and modern 
collection of lamps and accessories including mercury, mag- 
netite, and flame carbon arcs, refractors, reflectors of all 
varieties in glass and metal, and a floor light projector. 

The communication laboratories which are equipped for 
fundamental work in telephone, telegraph, and radie com- 
munication have all the usual talking, signaling, and testing 
apparatus. In addition, it is equipped with a Vreeland Sine 
Wave Oscillator having a frequency range of 250 to 4,000 
cycles per second. This apparatus in connection with a 50- 
mile artificial line arranged so that it can be used either as a 
loaded or non-loaded cable, affords an opportunity for making 
a fundamental study of transmission phenomena at voice 
frequencies. 

For special studies a small magneto exchange and a small 
automatic exchange are available. The university private 
branch exchange which is adjacent to the laboratories, is also 
available for inspection and special studies. 

In the radio laboratory the old pioneer rotary spark trans- 
mitting set is still in service. The more modern types of 
transmitting and receiving apparatus are furnished largely 
by the Signal Corps of the United States Army. 


357 


POINTS OF GENERAL INTEREST 


PuysicaL TESTING LABORATORY. 


The physical testing laboratory occupies two adjoining 
rooms, 29 X 54 feet and 27 x 54 feet respectively, on the 
ground floor of the south wing of the building, and is equipped 
with apparatus especially designed for testing the strength of 
materials used in engineering work. This equipment includes 
a 100,000 pound Olsen testing machine and one of 200,000 
pounds capacity built by Riehle Brothers. Both of these 
machines are adapted to tensile, compressive and transverse 
tests, and are run by direct-connected electric motors. An 
Olsen torsion machine of 240,000 inch-pounds capacity, also 
equipped with direct-connected motor, is used in determining 
the torsional strength of shafts and axles. Impact tests are 
made on an Olsen impact machine, and Upton Lewis tough- 
ness testing machine is used for endurance tests. The cement- 
testing laboratory is equipped for making the ordinary tests 
of cement and concrete. In addition to scales, sieves, briquet 
molds and accessories, there are two briquet testing machines 
made by Olsen, and a uniform load beam testing machine, 
especially designed for the University of Michigan with a 
capacity of 85 tons, and adapted to beams of reinforced con- 
crete, wood, or steel of any span up to 12 feet. 


CHEMICAL ENGINEERING LABORATORIES. 


The chemical engineering laboratories occupy twenty-five 
rooms on the first and second floors of the chemistry building. 
The gas and fuel laboratory includes: (1) a general labora- 
tory for gas analysis; (2) a calorimeter room equipped with 
ten bomb calorimeters; (3) a large and well-ventilated photo- 
meter room with an excellent photometer supplied with sev- 
eral types of standard lights and test burners; (4) an in- 
structor’s laboratory ; and a laboratory for advanced students. 

The assay laboratory comprises an ore-crushing and sam- 
pling room with modern equipment, a room for the prepara- 
tion of assay charges, a balance room and a number of assay 
furnaces. 
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The furnace rooms, the pyrometer room and the metallo- 
graphic, the paint and varnish, and the pulp and paper labo- 
ratories are all thoroughly supplied with modern equipment 
and are well worth a visit of inspection by those interested. 

The evaporator laboratory is of particular interest since 
it represents a successful experiment on the part of the uni- 
versity in the establishment of codperative relations with the 
industries of the state. 

On May 19, 1917, an offer was made to the university by 
the Swenson Evaporator Company to install and equip a labo- 
ratory for the study of the design of evaporators and similar 
problems in chemical engineering. The plan was discussed 
at considerable length by the board of regents, as certain new 
principles were involved, and the offer was finally accepted 
by them on July 20, 1917. 

Work was started in October, 1917, to prepare the old 
boiler house for the laboratory. Because of war conditions 
only one evaporator was installed at first, and that not till 
the spring of 1918. Two more followed in the spring of 1919, 
and the various pieces of accessory apparatus at different 
times. The amount expended by the Swenson Evaporator 
Company for apparatus and erection, exclusive of research or 
operation, is to date between $15,000 and $20,000. 

By the terms of the agreement the apparatus, once in- 
stalled, is the property of the university. It is available be- 
fore everything else for university work, instruction, demon- 
stration, and research. The Swenson Evaporator Company 
has the privilege of doing their own research work, provided 
it does not conflict with the university’s work, with the reser- 
vation that any fundamental principles discovered or data of 
general scientific importance obtained are public property 
even if the work was done by the company. 

In the time since the apparatus was installed both classes 
of work have been carried out. Several chemical engineering 
students, graduate and undergraduate, have taken work in 
the laboratory every semester. The Swenson Evaporator 
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Company has been developing a very extensive program of 
research, most of which will be available for publication. One 
paper representing nearly the whole of one year’s work by 
the company, will be published in the spring of 1920. Less 
than 15 per cent. of the work done by the company has been 
detail work for their own private information. 


Camp Davis. 


In 1908 and 1909 the regents of the university came into 
possession of about 1,600 acres in Cheboygan County, Michi- 
gan. A part of this came as a gift from Colonel Charles Bo- 
gardus and his wife, Hannah W. Bogardus. Since 1909 the 
regents have purchased, from time to time, other tracts until 
they now have in their possession an area of about 3,200 acres. 
In recognition of the kindly interest of Colonel Bogardus 
and his wife, the entire area now owned by the university is 
ealled the Bogardus Tract. The surveying camp, situated on 
these lands, is known as Camp Davis, in recognition of Joseph 
Baker Davis, who established the camp in 1874 and conducted 
it for over thirty years, many years before any other univer- 
sity followed the example thus set by Michigan. The uni- 
versity lands lie, generally speaking, between Douglas and 
Burt Lakes, having a frontage of four and one half miles on 
the former and one and three fourths miles on the latter lake. 
The camp is six miles east of Pellston on the G. R. & I. Rail- 
road, eight miles northwest of Topinabee on the Michigan 
Central Railroad and thirteen miles southwest of Cheboygan. 
Camp Davis is located on the south shore of South Fishtail 
Bay, Douglas Lake. The quarters of the students, teaching 
staff, physician, store, office, etc., are located along the shore 
in a double row of steel buildings almost parallel with the 
water line of the lake. 

The camp is designed fundamentally to give students prac- 
tice in surveying, yet they are given opportunity to design 
simple structures and to help carry out the plans thus made. 
In this way, a good harbor has been provided. A cistern for 
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containing water pumped from the well has been built and a 
pipe line extends therefrom to the main street of the camp, 
thus bringing the well water practically to each tent. A 
4 h.-p. kerosene engine furnishes power for pumping water 
and running a generator for lighting the camp. Two con- 
erete storehouses have been built and a concrete platform for 
adjusting instruments has been laid. A complete sewer sys- 
tem with septic tank was installed in 1915. 

An instrument building, fourteen feet by twenty-eight feet, 
was built in 1917 and affords excellent facilities for the stor- 
age, care and issuing of instruments. A concrete sidewalk 
was laid along the north side of the main street of the camp 
in 1918 and the street transformed into a stretch of model 
gravel road. 

The director of Camp Davis extends a cordial invitation to 
all members of the Society for the Promotion of Engineering 
Education who are interested in surveying camps, or the 
teaching of surveying generally, to visit Camp Davis after the 
session at Ann Arbor. A train leaves Detroit on the Michi- 
gan Central Railway each evening at nine. This reaches 
Cheboygan the following morning at about seven. The camp 
will make arrangements to meet delegates at Cheboygan if 
notiee is given in advance. By telegraphing Professor C. T. 
Johnston, Topinabee, Michigan, Camp Davis, the message will 
be telephoned to headquarters on Douglas Lake. 


Tue Excursion To Detroit. 


Although the University of Michigan is situated in a small 
residential city, it is, fortunately for our meeting, very con- 
veniently located with reference to several of the great manu- 
facturing centers of the country. Detroit, Toledo, Jackson, 
Flint, Lansing are all within short distances and easily acces- 
sible. One day or part of one day will be devoted to a visit to 
some of the points of interest to engineers in Detroit. While 
the plans are not yet, of course, very definitely worked out, 
the list of possibilities is attractive. There are the auto- 
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mobile factories for the mechanical engineers, the power 
house and substation of the Detroit Edison Company for the 
electrical engineers, the Waterworks Pumping Station, one of 
the largest in this country and the sewer system upon which 
Detroit is spending $1,000,000 a month for the civil engineers, 
Park, Davis & Co. Frederick Stearns, the great paint and 
varnish industries and the coke industries will be of interest 
to the chemical engineers, and the shipyard of the Great 
Lakes Engineering Works at River Rouge to the marine engi- 
neers. The Detroit River Tunnel, the Livingstone Channel, 
the Michigan Central passenger terminal, one of the most 
complete classification yards in the United States, and many 
other features will be attractive as points to visit for those 
whose interest is more general. 


Our PLACE OF ENTERTAINMENT. 


The Michigan Union Building, the new $1,000,000 club 
house, built by the alumni of the university will be the head- 
quarters of the society during its sojourn in Ann Arbor. 

No more ideal place can be imagined for the entertainment 
of a convention of men like the S. P. E. E. than the Michigan 
Union. The great club house, which with its furnishings has 
already cost over a million dollars, offers every possible ac- 
commodation furnished by the best Metropolitan hotels with 
a number of features added that will appeal especially to a 
crowd of college men. The attractive guest rooms of the club 
will furnish sleeping accommodations for the visiting dele- 
gates, supplemented if need be by the neighboring fraternity 
houses. The large dining room will make it possible for all 
to sit down together at meals, which will add greatly to the 
social enjoyment of the convention. The lobby and concourse 
are spacious enough to make an ideal lounging and meeting 
place for our delegates, and there are eleven private dining 
rooms and numerous committee rooms for meetings of small 
groups for convention business. The assembly room, which 
seats 600, and the small lecture rooms will also be found to 
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be well adapted to the needs of our convention. During our 
stay, all the facilities of the club house will be available to 
guests, the library, barber shop, billiard room and bowling 
alleys, and the swimming pool which can accommodate 200 
swimmers at one time. Directions will be given in a later num- 
ber of the BULLETIN as to how to make reservation of accom- 
modations at the Union. 

The engineering college of the University of Michigan is 
most enthusiastic over the prospect of welcoming the mem- 
bers of the 8. P. E. E. to Ann Arbor. We hope a great many 
will come and that they may feel that their coming was both 
profitable and pleasant. 


| 
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THE CLASSICS FOR ENGINEERS. 


BY EVAN T. SAGE, 
Professor of Latin, University of Pittsburgh. 


In recent years there has been a vigorous discussion of the 
value of the classics as preparation for various professions, 
and such men among engineers as Dean Cooley, President 
Drinker, Professor Chatburn, Mr. Steinmetz and Professor 
Vedder have urged that the classics may contribute some- 
thing to the training of the engineer. Mr. Rudolph Hering, 
however, has taken the opposite position in an article pub- 
lished in the Engineering News-Record for June 26, 1919, 
and this paper called into existence the present discussion. I 
shall not do more than answer some of Mr. Hering’s argu- 
ments, leaving to others the task of presenting in greater 
detail the positive argument for the classics. 

Mr. Hering’s title is ‘‘ Training in Latin and Greek Not 
Best for Engineers.’’ If he means by this that there are other 
forms of training that are better for engineers than the 
classics, we shall all no doubt agree with him. Certainly no 
classicist nowadays would argue that everyone should study 
the classics, or that the classics should form the universal and 
inevitable element in education of every type. But if he 
means that it is not best that engineers should study the 
classics at all, then I shall dissent. 

Mr. Hering believes that the thing of prime and universal 
importance is the knowledge of one’s mother tongue, and 
admits that Latin and Greek might be taught in a manner 
to contribute very much to the engineer’s knowledge of Eng- 
lish. The student could learn from such a course the meaning 
of many Latin and Greek roots that are still productive, as 
well as the meaning of many phrases and words that have 
been taken over bodily into English. Mr. Hering will be 
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glad to know that every first year book in Latin published in 
the last five years is based on the belief that the first and most 
immediate profit to be gained from the study of Latin is the 
increased mastery of English, and that the last beginning 
book in Greek is written for the sole purpose of acquainting 
the student with some of the Greek roots that are used by 
scientists today, and that the book can not be used as an 
ordinary beginning book in Greek at all. The teaching of 
Latin, particularly, is being revolutionized in this country by 
the growing recognition of the value of the ancient language 
in understanding the modern. More than half—some au- 
thorities say as high as 80 per cent.—of the ordinary English 
vocabulary is of Latin origin, while the technical terms that 
are being added every day are overwhelmingly Latin and 
Greek. Think of the new words that the war brought into 
everyday use-—words like aeroplane, submarine, terrain, man- 
datory, personnel—practically all of Greek or Latin origin. 
Think too of the manufacture of compounds. The old Anglo- 
Saxon prefixes and suffixes are dead; the Latin, alive. In 
this respect it is, as someone has said, the English that is the 
dead language, not the Latin. Latin lives, if in no other 
way, as the productive part of the English speech. 

Mr. Hering’s method of teaching the classics, then, has 
many supporters among teachers of the classics, and his ob- 
jection to Latin and Greek in large measure disappears. He 
will be glad to know of the increasing number of courses all 
over the country where the value of Latin for English is 
emphasized. The Carnegie Foundation recommends a special 
course in Latin for the teacher in the seventh and eighth 
grades and the high school English teacher. The Dorchester 
High School of Boston some years ago introduced Latin into 
its commercial course, and the precedent has been followed in 
Cincinnati, in the evening schools of Pittsburgh and else- 
where, with great success. A class of students in Maine, 
unable to progress in the ordinary way in Latin, last year 
made remarkable advancement in studying Latin for the sake 
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of English. Many educators believe that this is to be the 


prevailing method of studying Latin in the future. But we 


have found out that 90 per cent. of the words in the Cesar 
and Cicero read in the high school are productive of English 
derivatives, in numbers ranging from one up to more than 
six hundred in the case of one word at least. This shows that 
to make even a little Latin useful in this way we do not need 
a special course or special vocabularies, but only a different 


method, and it is to be feared that the adoption of a special. 


course like that described by Mr. Hering will not prevent the 
occurrence of such grammatical blunders as this phenomena 
and seperate, to use Mr. Hering’s examples. This result will 
more certainly be gained by the older method, modified some- 
what to put more emphasis on the study of English deriva- 
tives. Many experiments have been tried in teaching deriva- 
tives by working backward from English rather than forward 
from Latin, but all have proved tedious and unsatisfactory, 
and this method misses the other good results that follow from 
the study of the classics direct. 

So progressive Latin teachers are doing every day—not in 
quite Mr. Hering’s way, it is true—precisely what Mr. Hering 
wants them to do, and his argument answers itself. 

Aceording to Mr. Hering, one of our ‘‘pet reasons’’ for 
urging the retention of Latin and Greek is to get the ability 
to read these languages easily in the original. This, he says, 
we fail to accomplish. But I know of no teacher of Latin 
who would suggest that the sole reason for holding on to the 
classics is that his students are able to read them easily. It 
is true that few can read Latin easily after completing a high 
school or even a college course, but that is not the aim of any 
teacher of my acquaintance, and I for one believe that if we 
cared to make that our purpose we could accomplish it. We 
prefer other goals. This does not mean that I agree with 
Mr. Hering that all the ancient literature worth considering 
is available in modern translation. No one who has ever 
really translated a literary work will seriously claim that his 
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translation can or does have the same qualities as the original. 
Ancient literature is not available in translation, and never 
ean be. Such works as those of Vitruvius on architecture or 
Frontinus on aqueducts, which convey information, may be 
translated with reasonable success, but no translation has ever 
produced the effect of a tragedy of Auschylus or an oration of 
Cicero. 

Another ‘‘pet reason’’ according to Mr. Hering for the 
study of the classics is to get mental discipline. Probably 
there has been more criticism of the classics on the ground of 
their claim to train the mind than on any other. For years 
we have been told that there is no such thing as mental dis- 
eipline or training. Mr. Hering, however, finds fault with 
us, not because our claim is unjustified, but because the dis- 
cipline we impart is inferior to that of science, as grammatical 
laws suffer exceptions while natural laws do not. The subject 
of formal discipline is still in the stage of debate, and until 
experimental psychology gives us more certain knowledge 
than we now have, comparisons of the quality of various kinds 
of discipline are dangerous. This much may be said, that 
certain objects have primarily content value, others interest 
value, and still others procedure or method value, and that 
few if any other subjects combine these three forms of value 
to the same degree as the ancient languages. We may ques- 
tion too whether this discipline of science is constantly in the 
minds of teachers of biology or chemistry as it is in the minds 
of teachers of Latin or Greek. Unless it is a constant and 
definite aim it may be doubted whether the disciplinary value 
of science as often taught is superior to that of the classics as 
usually taught. 

Finally, Mr. Hering gives to students of engineering and 
allied professions the credit for practically everything that 
has been done to advance modern civilization. Recent 
progress, he says, is due to professions that have not been 
based on Latin and Greek rather than on those that are so 
based. But medicine and law, architecture and sculpture, 
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have progressed without the help of the classics. Such a 
statement is rash. Modern architecture is based entirely on 
that of Rome. The arch, the dome and the vault were used 
if not invented by Roman builders, and the work of Roman 
architects has been the means of instruction of every succeed- 
ing generation. 

Furthermore, it should be remembered that the seientific 
spirit, which brought to pass all the triumphs of modern 
sanitation, agriculture, and other professions, is not the child 
but the parent of modern science, whether pure or applied, 
and I should want to hear the claims of pure science before I 
conceded the claims of applied science to the credit for 
progress. The scientific spirit had its origin in the necessity 
felt by the scholars of the Renaissance to interpret classical 
texts. The Renaissance itself was in origin nothing but a 
revival of interest in the classics. From this came increased 
interest in the facts of the universe and better information on 
astronomy and geography than the middle ages could supply. 
Intellectual curiosity was another product of the Revival of 
Learning, and it in turn had such different consequence as the 
discovery of America and the Protestant Reformation. 

There is a fundamental though unexpressed idea which 
determines Mr. Hering’s point of view, that the engineer is a 
being set apart from the beginning, and clearly differentiated 
from ordinary human beings. If this could be granted, it 
would naturally follow that the training of the engineer 
would be from the cradle such as to make of him a perfect 
engineer, no matter what else were excluded. Granting that 
the classics as often taught at present, though not as they 
may be taught, give to the engineer little that he can put to 
immediate use, we believe that the study of the classics by 
any method may contribute a great deal to the engineer who 
may occasionally participate in human relations that are not 
in the narrow sense those of the engineer. Simply because 
a man is an engineer is no reason why he should be excluded 
from the privilege of studying the classics. I for one do not 
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favor a universal requirement of Greek or Latin, but I am not 
able to tell in advance what persons will profit by their study 
and what persons will not. I know of no reason why the 
engineer as such should not profit thus. Our faith in the 
value of the classics as a means of education is based on the 
fact that there is perhaps no other subject that will serve the 
student in so many different ways. The peculiar advantage 
of the classics lies in their combination of values. A study 
of etymology from the English standpoint may increase one’s 
knowledge of English, but will scarcely increase one’s appre- 
ciation of the continuity of history. Mathematics may be 
superior as a discipline, but as usually taught will not con- 
tribute much to one’s esthetic development. The study of 
strength of materials may furnish one with valuable facts and 
methods, but usually will not lead to a profounder conscious- 
ness of one’s civic and national obligations. But the study of 
the classics may do all these things, and more. Better control 
of the English language, a sense of the continuity of history 
and the evolution of society, valuable training (even if not 
the most valuable), esthetic appreciation, useful knowledge, 
and local and national pride, may all be products of the study 
of the classics. Few will gain all these things, but still fewer 
will miss all of them. But in addition, for the student of 
law, medicine, pharmacy and theology, Latin, and to a less 
degree Greek are vocational subjects. For every one who is 
called on to use the English language with force, accuracy, 
clearness and propriety, Latin is almost a necessity. Presi- 
dent Hollis has recently found in Periclean Athens the origin 
of art, literature, philosophy and even science. No one who 
reads Cicero or Pliny can fail to be impressed by the multi- 
tude of resemblances between our own society and that of 
ancient Rome. Practically every political and economic prob- 
lem that we face confronted the ancients, and in their experi- 
ence we have an invaluable resource. Even the character of 
Wilhelm of Prussia seems familiar to readers of Cesar. 
Granting that ancient achievements in the fields of astron- 
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omy, agriculture, geography, surveying, mathematics and 
architecture have been so completely absorbed in modern doc- 
trine as to be unrecognizable, shall we still deny to the engi- 
neer his right to the rich heritage of the past? The student 
who takes such a brief course as that Mr. Hering recommends 
to us would gain much in his ability to differentiate between 
apparent synonyms and in his appreciation of the real mean- 
ings of English words, but he would also miss much. Shall 
we deny to him the opportunity to make himself master of 
grammar, to smooth his path toward the acquisition of French 
and Spanish, to widen his mental horizon by contact with 
other forms of expression than hand-books and contracts? 
Shall we deny to him, because he is an engineer, the oppor- 
tunity to become even imperfectly acquainted with two great 
literatures and two great civilizations? Modern civilization 
is the result of the fusion of Hebrew religion, Greek phi- 
losophy and democratic instincts, Roman law and instinct for 
order and discipline, as these things were appropriated by the 
vigorous peoples of northern Europe. To two of these three 
elements in modern civilization only the student of the 
classics holds the key. No master key exists. No other 
means of entrance can be found. To change the figure, no 
substitute has ever been devised for Latin and Greek as a 
means of understanding the Greek and Roman civilizations, 
and there is no way of understanding our own without under- 
standing them. No historian can teach ancient history with- 
out knowing the classics; no one can interpret modern litera- 
ture without knowing the ancient. I see no reason for de- 
priving the engineer of this opportunity. He must play his 
part on the stage of modern life; let him be as well equipped 
as he can be. All the things the study of the classics can 
bring him should be his. Antiquity is part of his inheritance. 
Rome the Eternal City is the symbol of something imperish- 
able—something that is a solid and substantial foundation for 
modern civilization. 
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The Secretary read the interesting description in regard to 
the University of Michigan published in this number of ENet- 
NEERING EpucATION, and especially that part which deals with 
the entertainment of the members of this Society at the next 
annual meeting. This was so interesting and fascinating that 
it seemed one of the pleasantest things that could happen 
would be to attend this meeting. To quote from the article 
by Professor Nelson: 

‘No more ideal place can be imagined for the entertain- 
ment of a convention of men like the 8. P. E. E. than the 
Michigan Union. The great club house, which with its fur- 
nishings has already cost over a million dollars, offers every 
possible accommodation furnished by the best Metropolitan 
hotels with a number of features added that will appeal espe- 
cially to a crowd of college men. The attractive guest rooms 
of the club will furnish sleeping accommodations for the 
visiting delegates, supplemented if need be by the neighbor- 
ing fraternity houses. The large dining room will make it 
possible for all to sit down together at meals, which will add 
greatly to the social enjoyment of the convention. The lobby 
and concourse are spacious enough to make an ideal lounging 
and meeting place for our delegates, and there are eleven 
private dining rooms and numerous committee rooms for meet- 
ings of small groups for convention business. The assembly 
room, which seats 600, and the small lecture rooms will also be 
found to be well adapted to the needs of our convention. Dur- 
ing our stay, al! the facilities of the club house will be avail- 
able to guests, the library, barber shop, billiard room and 
bowling alleys, and the swimming pool which can accommo- 
date 200 swimmers at one time.”’ 

Further proof of the pleasantness with which meetings of 
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the Society is associated is given by Dean Butler, who re- 
cently wrote to this office as follows: 

‘*Most of us regard attendance at these meetings in the 
light of a very enjoyable vacation.”’ 


INFORMATION DESIRED. 


The Secretary desires the correct address of the following 


members: 
Adamson, K. F. Linville, C. P. 
Bevan, W. A. Mark, R. M. 
Chedsey, W. R. Mavity, V. T. 
Cross, Hardy Merrill, J. L. 
Dalburg, F. A. Miller, Hugh 
Dickinson, L. P. Ockerblad, A. M. 
Doland, J. J. Robertson, J. E. 
Dreyer, C. F. Rusk, W. W. 
Ely, John A. Shutt, J. C. 
Ford, H. C. Stivers, E. R. 
Hamlin, H. L. Sturges, F. L. 
Harvey, J. W. Storm, E. R. 
Holmes, P. E. Tanzer, E. Dean 
Johnson, W. F. Veal, C. B. 
Kamrass, Benjamin Wing, S. R. 
Lewis, F. J. Wolfe, W. S. 
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SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCATION, i 
June 21, 1919. 
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Sale of publications to members and non-members. $ 177.51 
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One-fourth of members’ dues ............--++-++ 1,317.50 
Three-tenths of institutional dues ............... 203.25 
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Secretary’s clerical assistant ................... 1,190.00 
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Biecteicat energy generated by water power 
has grown to be one of our greatest natural 
resources—and we have only begun to reach its 
ibilities. It mines and refines our ores, turns the 
wheels of industry, drives our street cars and lights 
our cities and towns, The power obtained from 
Nature saves many million tons of coal every year. 
At first the field of its utilization was limited by the 
distance electricity could be transported. But soon 
research and engineering skill pointed the way to 
larger and better electrical apparatus necessary for 
high-voltage transmission. Then ingenious devices 
were invented to insure protection against lightning, 
short-circuits, etc., which cause damage and interrupt 
the service. And now all over the country a network 
of wires begins to appear, carrying the magic power. 
The General Electric Company, with its many years’ 
experience, has played a great part in hydro-electric 
development. By successfully co-ordinating the in- 
ventive genius of the company and its engineering 
and manufacturing abilities, it has accomplished 
some of the greatest achievements in the production 
and application of electrical energy. 
The old mill wheel of yesterday has gone. Today the 
forces of immense volumes of water are harnessed 
and sent miles away to supply the needs of industry 
and business and the comforts of the home. 
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New Van Nostrand Books 


Applied Calculus 


Principles and Applications 
Essentials for Students and Engineers 


By Robert Gibbes Thomas 


Professor of Mathematics and Engineering 

i mn the Citadel, the Military College 

of South Carolina. 

This is a iy sufficiently advanced for use 
in colleges and technical schools without being 
too advanced. It is in line with modern ides. 
The chief value of the book lies in the fact 


that it develops in the reader the ability to re- 
duce engineering facts to mathematical form. 


5oo pages. 5x74. Flexible Fabrikoid. $3.00- 
45 exercises. 166 figures. 


Essentials of Drafting 


A textbook on mechanical drawing and ma- 
chine drawing with chapters and problems on 
materials, stresses, machine construction and 
weight estimating. 

By Carl L. Svensen, B.S. 
Assistant Professor of Engineering Drawing in 
the Ohio State University, Jr. Mem. A.S. ME. 
Mem. S.P.E.E., formerly Mechan- 
ical Engineering i in Tufts Head of 
the of Machine at 
the Franklin Union. 

A for first second 


than 450 figures fully i mentek 
ore than ustra‘ 
while the descriptive text is concise and 
thorough. 


200 pages 6x9. Cloth. $1.75. 
450 Iustrations. 241 Problems. 


The Location, Construc- 
tion and Maintenance 
of Roads 


By John M. Goodell 


Every phase of road building 4 main- 
tenance is thoroughly covered in this book 
which contains chapters written and revised by 
the foremost highway engineers in the = cage 
forming a complete concise, accurate 
authoritative text rand reference 


200 pages. 6xg. Cloth, 


Laboratory Directions and 
Study Questions in 


Inorganic Chemistry 


By Alexander Silverman 
Head of School of Chemistry, University of 
Pittsburgh and 


Adelbert W. Harvey 
Instructor in Inorganic Chemistry 
A loose-leaf set of directions that the 
authors have had much success with, with 
a list of study questions that will assist in 
the course uniform regardless = the 
different individual instructors’ me' 
55 sets of directions. 8x10}. 47 oe of 


questions. 159 pages. $2.00. 


Governors and the Goy- 
erning of Prime 
Movers 


By W. Trinks, M. 


Professor of Mechanical 
This volume, giving essentials and 
principles of governors ay ra. properties of 
prime movers with regard to 
: ap in our engineering literature, bei 
ly book of any consequence on ita subject 
The essentials are so presented as to be within 
the grasp of undergraduates as well as prac- 
ticing engineers. 
254 pages, 6x9}. 140 illustrations. 


th, $3.50. 


Controllers for Electric 


Motors 


A Treatise on the Modern Industrial Con- 
troller, together with Typical Applications to 
the Industries. 
By Henry Duvall James, 
B.S., M.E. 


Fellow American Institute of Electrical En- 
gineers, Member Engineers’ Society 
of Western Pennsylvania 
A comprehensive treatment explaining the 
principles underlying the operation of indus- 
trial controllers so as to be of practical assis- 
tance to technical students, operating en- 
gineers, purchasers and users of electrical ap- 
paratus. 
360 pages. 5} x8}. Cloth. $3.00. 
a5g pictures and diagrams. 


D. VAN NOSTRAND COMPANY 


Publishers and Booksellers 


25 Park Place 


NEW YORK 
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THE NEW ERA PRINTING COMPANY 
LANCASTER, PA. 


is prepared to execute in first-class and satisfactory 
manner all kinds of Printing, Electrotyping and 
Binding. Particular attention given to the work of 
Schools, Colleges, Universities and Public Institutions 


Books, Periodicals 
Technical and Scientific Publications 
Monographs, Theses, Catalogues 


Announcements, Reports, etc. 
All Kinds of Commercial Work 


Publishers will find our product ranking with the best 
in workmanship and material, at satisfactory prices. 
Correspondence solicited. Estimates furnished. 


THe New Era Printing Company 


The Leeds & Northrup Co. 


Electrical Measuring Instruments 
of Precision 


for use in Engineering Laboratories 


Our publications contain much scientific information 
of interest to Engineers. If you are not receiving this 
literature may we place your name upon our mailing list 7 


4910 Stenton Ave. PHILADELPHIA 
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206 pages, 48 illustrations, 17 special 
tables, covering every phase of oil pro- 
duction, refining and marketing. 


A NEW BOOK 
JUST OFF THE PRESS 


Here is an absolutely NEW BOOK, 
that covers every phase of the oil industry, 
from exploration and drilling, to market- 
ing the finished products. It is the first 
Handbook on Petroleum, and by all 
standards the best book published to-day 
for anyone interested in petroleum or its 
products, 


Gives You Just What You 
Want to Know 


Here, for the first time, you will find, 
packed into a handy condensed volume, all 
the vital facts, methods and policies of suc- 
ecssful oil companies. The book covers 
every phase of the industry from geological 
evidences 'of the presence of oil through 
drilling, pumping, storing, shipping, re- 
fining, marketing, including factory and 
office methods—and all in that simple, clear 
way you will most appreciate when you 
read it. 


Subjects Covered by ‘‘ The 
Petroleum Handbook ’’ 


1—Origin, Accumulation and Occur- 
rences of Oil; 2—Exploration and Drilling 
Methods; 3—Methods for Petroleum Re- 
fining; 4—Natural Gas and Its Products; 
5—The Shale-Oil Industry ; 6—Marketing of 
Petroleum Products ; 7—Gasoline Specifica- 
tions ; 8—Eeconomie Utilization of Petro- 
leum—every subject covered thoroughly, in 
a concise manner. 


OUR FREE OFFER 


** The Petroleum Handbook ”’ 


alone sells for $2.00, but we will give youa 
copy, absolutely free, with a year’s subscrip- 
tion to “ OLL NEWS.” 


NEWS”’ 


is an 85-110 page semi-monthly magazine, 
devoted to the interests of Petroleum and 
its products, and is the only technical maga- 
zine in the entire industry. 


Reasons Why It Pays to Read 
*“OIL NEWS”’ 


Every writer in ‘“‘OIL NEWS” is thor- 
oughly experienced in his particular field, 
giving only the hard, practical facts of the 
business, That is why this magazine has 
proved so helpful to its readers. 

Every issue devotes from 25 to 35 pages 
to better methods of locating oil pools, 
drilling, storing, transportation, refining 
and sel ing oil products—and is of vital in- 
terest to all men engaged in the oil business. 

Contact is constantly maintained by 
visits and by correspondence with the lead- 
ing concerns in the field, and all the news 
and methods articles are based on direct, 
first hand information. 

Many readers have found suggestions 
and helps in this magazine that have re- 
paid them, hundreds of times over the sub- 
scription price. 


In Every Issue of ‘‘OIL NEWS”’ 
You Get 


The Latest News of the Different Oil 
Fields; A Digest of the World’s Oil Markets; 
Articles by Leading Authorities on Develop- 
ment of the Oil Industry ; Better Methods 
for Producers and Refiners; and New Mar- 
keting Plans, Policies, and Methods. 


Our Offer is Simple 


We send you ‘‘ The Petroleum Hand- 
book”’ free and =, and enter your 
subscription to “OIL NEWS” for a full 
year—24 issues. You need only mail the 
coupon, Then if not satisfied, return the 
book and that will end the matter without 
cost to you. Send no money—simply mail 
the coupon, 


Shaw Publishing Co., Dept. B 
910S. Michigan Ave. Chicago, Ill. 


Please send me a copy of ‘‘ The Petroleum 
Handbook ’’—FREE—and enter my name 
for a_ full year’s subscription to “OIL 
NEWS.” If not satisfied, I will return the 
book within five days. If I keep the book, 
I will send you $4.00 within thirty days in 
full payment. 
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Position Wanted 


g-A. Assistant Professor of Applied Mechan- 
ics in a large mid-western university desires 
to make a change. Age 43, married, member 
of S. P. E. E., five years’ practical and fifteen 


years’ teaching experience. Available after 


July 1. 


Leaders of the World! 


It is one thing to take the lead; quite another thing to hold it! 


Electrical Indicating Instruments 
were the first exponents of the Art of Electrical Measurements 
as it is known today. But of far greater importance is the fact 
that since the beginning substantially every advance in the Art 
has originated with this Company and found its first embodi- 


ment in this Company’s Instruments. 


Weston A.C. Portable Precision Instruments 
characteristics which have commended those instruments to engineers the 
world over—accuracy guaranteed within one-fourth of 1% of full scale value, adap- 
tability for use on circuits of any commercial frequency and any wave form, great 
overload capacity, low amount of inertia. effective damping and shielding, and the 
legibility and remarkable uniformity of the hand-calibrated scales 


WESTON ELECTRICAL INSTRUMENT 
3 Weston Avenue, Newark, N. J. 


New York Boston Chicago St.Louis SanFrancisco Jacksonville Montreal 
Philadelphia Richmond Cincinnati Detroit New Orleans Rochester Toronto 
Pittsburgh Buffalo Cleveland Denver Seattle Minneapolis Winnipeg 


And in principal cities throughout the world 
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Three New Franklin and MacNutt 


PHYSICS TEXTS 


Published by 
FRANKLIN AND CHARLES 
BETHLEHEM, PA. 


Lessons in Mechanics (September, 1919) - - - Price $2.00 
Lessons in Electricity and Magnetism (Sept.,1919) ‘“ 2.25 
Lessons in Heat (ready in June, 1920) - - - - ‘“ 2.00 


These books represent the authors’ methods 


more completely and more consistently than any 


of the previous Franklin and MacNutt books, 


2nd the authors believe that these methods, as 


here set forth, will appeal to an increased circle 


of physics teachers in colleges and technical 


schools. 


The books have been arranged to facilitate 


the work of the student; they are in strict lesson 


order, they are very concise and clear, and they 


contain many carefully selected and graded prob- 


lems. 


Copies for examination will be sent to teach- 


ers on approval at 20% off list. 


Teachers of ELECTRICAL ENGINEER- 
ING may be interested in the Lessons in Elec- 


tricity and Magnetism. 


The chapters on Electron Theory and Elec- 


trostatics are unique. 


